Method of Detecting Risk Factor for Onset of Diabetes 
Background of the Invention 

Field of the Invention 
[0 0 0 1 ] 

[0 0 0 2] 

Description of the Related Art 

OOJA^g^^ffiSL-c^^ ftW^l lOOO^A-ll 

[0 0 0 3] 

[0 0 0 4] 

„ ^SRSBSBv^* y ^#'14^^ (I D DM : I MffM) , J 
[0 0 0 6 J 

w^tk^Uk^i^^y^^'^^ (NIDDM:IIiM) 
[0 0 0 7] 

^7£^ #^^>fc«o 1 9 9 7 4?^ Ame rican Diabetes A 
[0 0 0 8] 

± (MOD Y 2 ) , HN F — 4 a (MODYl) % HNF-la (MO 
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DY3) , n 



S h^^KP TiUH^O 3 2 4 3 # @ (DmM-CfoZ 7 s ? 
MT\ N I DDM© 1 (&<Z)§MicO»^^fe^ 
t> 2%Um<DMmt^?tbnx\,^ 0 tot 



[0 0 0 9] 



[0010] 



Summary of the Invention 



[0011] 

Xfo%^ •V-'f ? V y?ADP Vtf—X (cADPR) <DM£.lkTf7kM&&X* 
fc5CD3 8Sr=»-Ki-S3t^ (OT, C D 3 8 1 1 V> 5 ) 

[0012] 

.f^fe£> CD3 8aS^w*5^531^o^^mi-5c:i:^ 

[0013] 

CD 3 Slfc^-^n - Kt5 CD 3 8^ W^tfi, t & <k fi, t b jj 

# — <D — 0bL,Xm'fe£frX\^1iL#l's<P , %XibZ> 0 ^LT, i©C 

fo<5o 

[0014] 

Brief Description of the Drawings 

[11] CD 3 8»fH^©^ y^2{cfctf sdgge&^J;^ Mfc^M 

nmomn^o^^^-iy^^Ltmxh^o 

[H2] CD 3 83t^0^^y^3(C*3^5DGGEfeiJlJ:S, 
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[0 3] CD 3 8m.fc^<D^t V >A kl&tf 6DGGEfe^£5, 

[04] CD 3 8itfS^<Z>^ yy-7 (C^(tSDGGES^j;5, itfe«M 

[15] CD 3 8 3tfK^<Z>^ V^8 ^ttSDGGEfe^J;^ 

[0 6] CD 3 8Jtfe^O^^ y>-2 ^^oft^DGGE&^J;?), M^^F* 

[0 7] CD 3 8mB+<D^t y^3 tfc(t5DGGE^ £5, K 
L m ® <D & 5 o 

[0 8] CD 3 8itfS^O^^ y^3 fc&ttSDGGE&cte: £3, MS'^ K 

[09] CD 3 8itf5^-(7)ai^ y^ 4 ^(t^DGGEffit «t 5 , K 
^ - ^ & 3 ^ ^ b ^ — ^ y * ^ £ 6 ^SIE^IJ (D^ttiO^t, 

[010] CD 3 8mte^<D^? y^4 MtfSDGGEfeklJ; -5, M£?^y 
[011] CD 3 8itfK^<7)rn^y^7f;::}otfSDGGEfe^£<5 N ^S^y 
[012] CD 3 8mB7-<D^? yy 8^1t§DGGEfetJ;§, S^y 

[013] CD38l^©x^yy3Ar gHOTrpfi^ PCR- 
R F L P WKLm^Lfcffitfe5 0 

[014] CD3 8i^0i^yy7Ser 2 6 4 LeutI^ PCR- 

RF LPfeT^^L^^Sr^L^ffiT-feSo 

[015] CD 3 8m&^-(D4 y htt y 7- 2 8 G/A«^, PCR-RF 

Detailed Description of the Preferred Embodiment 
[0 0 15] 

D 3 8 iltfe-f 1 ^ V LCD 3 8 ^ y/^^ §f ^flcfc^ttSlf (?Vy=i— ftfft 
[0 0 16] 

ktVCV^o r(D«^I(^C a 2+ MJg(D_h#» N MM^fb^C 
(DlMA\Z.^^Xfe, Ashcrof t (Z) TATP^gf4K + 

*^ tSSP&fcJ; *K !¥»tftBJ;«k:ft£tLT^5 6 9 : 1 0 6 7- 

1080, 199 7) 0 
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[0 0 17] 

, ttixv b&mmztix^z (Rojas E, e t 

al. , Endocrinology, 134; 1771-1781, 1994 

) o ^y~>h-/n, 4, 5H!)yi (I P 3 

} , ?ixJti? mmx ^ ca 2+ i^IMc7)ir^xK^^/-fex^i'-^bratgu-rv^5^ 

[0 0 18] 

#*®^J;oT, DNA««tE:^ v poly (ADP-ri 

b o s e) &f$mm&mmtisti, tt^©NAD + 

&m%-tZ>bs |3«©^^yyl4»iTL, poly (ADP-ri 
bose) ^-J^mMKm^jM^X^X, W^CNAD* 

r©a^©^y^y x^«(DW^ N m«^i(75NAD + 

i©i^Wtife5: ^SrWb/WdLTV^ (Yamamoto H, et 
al. , Nature, 294:284-286, 1981 ; Okamoto H, et al. , 1990, in Molecular Biology 
of the Islets of Langerhans, Okamoto H, ed, pp. 209-231, Cambridge University 
Press, Cambridge ; Okamoto H, et al. , Biochimie, 77 : 356-363, 1995 

, NAD + ^bf^ti5cADPR $mm ltv^5 vimm^m. &tiiz 0 

[0019] 

1-&fc>*>, -7 y h^yiy^f/^y^B^bmMLfc^ ? n y— Afc*3fr£, Flu 

C a 2+ ^{±}j^#Oattenuation 

/^fifefg^^ — -fts r©7y^/WNy^|©^ny^f,©ip, 

5 C a 2+ cD^trif±|Br t>t£\^Z.hftt>, c ADPRCJ;57y^y 
Xfi?cD^ y n~y~i^(^c7)C a 2+ <D£fc£t}Jj: s IP. 

\- X .5 C a 2+ ^£lj £ te^ft 5:^5, ^KfffcS ftmRXfm* b \z. & <0 jjk £ th 
tc (Takasawa S, et al. , Science, 259 : 370-373, 1993 

) , 3=fc, c A D P R t^j-f 5 Sft^ffiV ^fc 7 A / 7 y t ^ t J: § it t 

<fc v ^ ?>v =» — * mwt ti^y^y ©cadpr aa? i^jjuir & n £ 

^ itjii&aWfckl;: J; t9?r*£*l,;fer (Takasawa S, et al. , J Biol 

Chem, 273:2497- 

2500,1998) , ^ y^ y ylMt^ft 5 ^>3^-^$ljf ^ J; C a 2t © 

ibMte, £fc N cADPRti^ifibliTv^o 

[0 0 2 0] 

iSj^RXJ^m^i^ CD3 8?y/^f}j:, NAD* 
&MW\£irZ>b c AD P R^rMtS AD P -ribosyl cyclase 
gt£$T7TfU cADPROTtf5i, ADPR«f5cADPR7W 
Sf^ttSr^-f - £ t bfc (Takasawa S, et al. , J Biol Chem, 268:26052- 
26054, 1993 

) o ^OcADPR^Mft. 2~8mM©ATP(C < toT, Wk^^i^M 

£frl, NAD 

f m&fc-fzk, atpSSI:«#ltc ADPR©4j*l»t5: i^lE 
#>k*i/rv^o :cATPI:i5 c ad p RTk^f^^^tt^WJr^^W 
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te, C D 3 8 ^ y/^ f © c A D P R,f 5 , Lys-129C, > !) 

To h g oRTfiiSiMh\ZL£.i0 7i<£fl,X\/^%> (Tohgo A, Takasawa S, et al. , J Biol 
Chem, 272:3879- 

3882,1997) 0 ^{d, yg4«©ATPMll ^n-^ Of IJMf- 

00 3 8^^/^1^^^ cADPRWMftlj:, ATPia^CD 
3 8^y/^f0cADPR &Mm&<Dfllffl t V ^ 9 ItTfB^ § tbT V ^ 3 0 
[0 0 2 1 ] 

ramauWckH:, JnHk£#^ Wy^rfr^i/x&pmmiz. CD 3 

^ y *j-jf <> * \at i^x^M^/cm br v ^ n £ tr 

^ bfc (J. Biol. Chem. 270, 30045-30050, 1995) 0 
[0 0 2 2] 

ATP|:j;oT 4 CD 3 8 ^ V/^f © c AD P R^j»TOS^j §^ -©jjg 
*^ cADPRiMU iW0CaV-/K*&5^ny- i^b, Ca 

[0 0 2 3] 

£ Mc, IW&tfiiSiiktf^ cADPR(a5Ca 2+ ^|iilito^t, cAD 
PRi-i^C a 2+ ifem^y 7y J;§c a*&ffl£cross-desensitization 

^5|gftP)tL5CiSrKfe^}cb^r^^b % /MS#:©!JT/^y^ C^T" 
2) Zl\"tZ> k^^htlX^Z> a ^tt, J^7^y>^^^/3«T«, CaV 
#/W&v>^y^ (CaM) #C#(£y ^^Sllifll^ cADPRigtt©Ca 2 % 
W^^r^/^-efeS, /MS#:y 7;v?VlC a^tB^-r V^/kSry i/gkffcU r 
tL^<t«9 c ADPRtiSC a^fficDitg^if^U ^ = — *jj*IJ&fc: ,fc «9*t 
±bfcJJ T7 v^SiC a^-y^/l^b, C a 2+ ^m?rS#$3r bT-f y ^ 
5 i^&OT^bft^ib^bfc (J. Biol. Chem. 270, 30257- 

30260,1995) 0 JE^Z^X^ ifefC, c AD P R 

tiSCaW-JWft^tlSiJ^ ob/ob ^^77.xn s IP. 
I-±5C a 2+ <7)^ffl^fi^^B- i^b/Hcbfc (Takasawa S, et al. , J 
Biol Chem, 273:2497-2500, 1998 

) o ££>Kl> poly (ADP-ribose) tfV * J — if (P ARP) £\ 

£%mw;m<D%mznvxmm£%B^^bdm j ££tix\,^^tfr?b^ ^ 
(Dwm-^mmK mmm^m^m^-t^t t>«£tiws (Burkart v, e t 

al., Nature Med, 5 : 314-319, 1999) „ -f&fr*^ NAD* 

SrSftt5cADPR©i4, «[^Ca 2t ©iM, -f^^y^^^@^\ 

XJ^^mhn, K^^fcbTV^o fcfcU CD 3 8£M£^tf5, Jgf^Pi 

$!< IMbTV^^^oT, il(DCD 3 8 iftlS^CDjg'g-^MS^N fSJK#l^ 

[0 0 2 4] 

Mr fatbits *mm%ittij?mz$5\;^x, mmzti&zz. t&nm^x^^zcD 3 

8itfe^{-*5^^ilf^M^f4©^^%^i: Lt, ®CD3 8lfsftaot 
3— K&*L5CD 3 8^y/^f©l 4 O^B^T/l^^V^ — Ki~5S|5^fc N 



r.. 



(DIWI2 6 4#g<7)-t?y ^%=i~ F1rZ%mRZ?(B)4 >hv^7<D- 2 8#g<D^ 
[0 0 2 5] 

[0 0 2 6] 

CD 3 Sfcfc^&t^tLtfSa— KtSCD 3 8 ^ ^^@(CoV>T«, 1"Cfc:#£ 
Wftcf^TV^ [Nata K. et al. , Gene, 186:285-292, 1997 

: m^m^r i (&gga?!i i t * y wtwiffii) , mzm^r 2 (t * y g&ga?u) 3 0 

[0 0 2 7] 



[0 0 2 8] 



mmmo^nmmm^xv ^ mfe&tiz> e wu, afc^s^ n@m^ 

[0 0 2 9] 



bT, mtez>t&i 

[0 0 3 0] 

, «M^lm^H^^ffiMM#^^^^tLS3t^M«^^ br, ®CD3 
Sitfe^dioTa— K$HSCD 3 8 ^W^flttf) 1 4 0#|O7^y«: 

T s p R I KMirZ>mg:&<D&mt LX^ffeZtiZ) , 2 6 4#S ©tyy 
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[00 3 1] 



•t r u 9 1 iztt-rz>m%:&<D^mt tt^^ixs] 



^ hSfc^rffiV^RF L Pto^\ PCR-RFLPffi, H E T (hetero 
duplex analysis) fe^ DGGEfe (denaturing gradient gel electrophoresis) 
to\ D S (direct sequence) to\ CCM(chemical cleavage 
mismatch)^, C D I (carbodiimid 

modification) to, £ h Kit P C Rfe&m V *|DN AiU&ft 
PCR-SSCP (single-stranded conformation polymorphism) 
to\ KT, *B«i^V^fiSSCPft^^] N PCR/GC -clamp 

OliSf, Hj* 3fg§, ^±%h (1993) m%0M<D^t, PCR/GC 
— clamp tol^oV^TW:, Myers, R. M. , Shefield, V. , and Cox, D. R. (1988) in 
Genomic Analysis:A Praclical Approach. K. Davies, ed. IRL Press 
Limited, Oxford, pp. 95-139 

, P CR/GC -clamp m&m&l"fZ>t k&lft&^^o 
[0 0 3 2] 
PCR/GC -clamp 

m-z, DGGEto (DNAm^M(omBi&tem^m%^tff-tfv y/vr ^ 
fflLx, r>NA<Dm.mmm^i^ir^m) <Dmmxh<o, dgge^ws 



c 



K/ 4 ^©^SSm$r^l±1i--5 
c^f^V^^ (GC -clamp 

Xh6 [Shefield, V. C. et al. (1989) Proc. Natl. Acad. Sci. USA 86:232- 

[0 0 3 3] 

iot, PCR/GC -clamp 

DGGEMfS [PCR/GC -clamp 
fe £ R^fc, Myers, R. M. , Shefield, V. , and Cox, D. R. (1988) in Genomic 
Analysis: A Praclical Approach. K. Davies, ed. IRL Press Limited, Oxford, pp. 95- 
i 3i Lf t~) *K M&mmkmtDmikftZDNAMKK, GC-clamp 

[0 0 3 4] 
[0 0 3 5] 



[0 0 3 6] 

x^% 0 
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[0 0 3 7] 

[0 0 3 8] 

[0 0 3 9] 
CD3 8i»fi^iilff 

[0 0 4 0] 

if Al«ilf ADNAS, tft&H&l EDTA 3K^^tf^ 

^JfiLW^S^ffiV^T*#©^JfiLS^^L^, QIAamp Blood Ki 
t (Q I AGE Nfcfc) SffflV^T, ^/^DNA^tillt 
[0 0 4 1] 

D G G E Jfgflf ffl PCR^v-feJ: m^a^#(7)fg^ 

t hCD 3 8^/^® (AD P — r ibosyl cyclase/cyc 
lie ADP — ribose hydrolase) ^r=i — K-t"53fife J ?-tf>i& 
SSB^iJ (BE?0##1) fi, DDBJ/EMBL/GenBank 

ACCESSION D84278~84 (Nata, K. , et al. , 
) £!)A¥bfc„ 

[0 0 4 2] 

CD 3 8itfe^-CD^^^y^^r, PCRfife^Til^li-SfcfeO^^^-r— 
ft, 3yt\-^-y7 fGENETYX-MAC ( V 7 h $ ^ T — TOtt) & 

fl¥ Ky -r ^oat^tt ( Ky <4 ^o{4g^swait^^) oi^cttn 

U ^»p CRif>t©^#^jgb»«iJ<7)^itt-Sffl?f^Lfc 0 

[0 0 4 3] 

CD 3 8 mttfD&^t yyDm^^^fcP CRy7^v-©M 

^ y is i 

5' 

-CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GAT CTT CGC CCA GCC 
AAC CCC G-3' (Forward :£»3) 
5' -ACC GGT GCG CCT TAG TCG CCA-3' 

(Reverse: BB^JUHM) 
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5' -TAG ACT GCA TGT TAG ACG AG A— 3 ' 

(Forward : @a^iJ#-^5 ) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GTT TGG ACC TAT G A A 
TTG TTA CC-3' (R e v e r s e : S2»t6) 

5' — G AC AT G CTA AAT TGA TCT CAG-3' 

(Forward: SB^J#^- 7 ) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GCA GCA G A A GTC ACT 
CTG TTC-3' (Reverse: I£^iJ##8) 

y is A 

5' -CCA TTC TCC AG C CTC CGT C T T — 3 ' 

(Forward: K?lJ#-§- 9 ) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GCA AG C ACT GAC TGA 
GTA ACG TC-3' (R e v e r s e : E?lJ#f 1 0) 
y >b 

5' -AAA CTG CTG GAG GAT GGT GAT T— 3' 

(Forward: IB#l#-£- 1 1 ) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GTT CAC TGT GAT ATT 
TGC AAC AG G — 3 ' (Rever se :BWtl2) 

5' -GGT TGA TGT TTG GGG TTC TTT GT 
3' (Forward: |B?lJ#-5§- 1 3 ) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GTG TGG ATT CTT TTG 
TGG ACT GAT T-3' 

(Reverse: BB#l#-£- 1 4) 

^9 y l/l 
5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GTT GTC CAG GGC GTG 
CTA CAA A- 3' (F o r wa r d : S»l 5) 

5' -AGA TTC ACA CAG CCC TCC A A G — 3 ' 

(Rever se : IB?U#-^ 1 6 ) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GTT AG C G A A TTG GAC 
GAC AGA TG-3' (F o r wa r d : S^Jff 1 7) 
5' -TCT GGC ATT GAC CTT ATT GTG G-3' 

(Reverse: IB^IJ#^§- 1 8) 

^7 y>3 
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5' -CTC CGC CAC TCT CCT GCA CAC A-3' 

(Forward: ga#J## 1 9 ) 

5' -GGG CCT CCA GCA G A A GTC AC-3' 

(Reverse: IE£iJ#-Pr 2 0 ) 

5' -TTG TCC AGG GCG TGC TAC AAA— 3 ' 

(Forward : @E^lJ#-5§-2 1 ) 

[0 0 4 4] 

P CRtltS 

y^<DP CRmmn. iWLW^DNAO, 5{ig/fxL 

y^SI ( d NT P) &2 0 0 uM M3%^7; K£r^rf & 50/iL 
©PC RKJfcm [lOniM Tris-HCl ijgffifSK ( p H 8 . 3) , 5 0 mM K 
CK 1. 5mM MgCl 2 ] 0. 5 units 

OTa q DNA polymerase (Perkin Elmer tt) 
TLX, PCRSfSrfloto PCR»|#lt 9 4t-e30f, 54-68 
°CX 3 0 7 2 °C1? 1 ^/^4 0 Hl^ (9 3g U S^tt 7 2 °Cl? 1 0 

#fflSJ&&frv\ @^3(DP CR»>£#fc 0 PCRKJ^Mte, 5,uL 

©PCRlM, 3%T#P— X"T;"RMMj^ffV\ 0. 5 n g/nL^i?V J*zf 

vxm&&m\ iisLfc, 

[0 0 4 5] 

£*5, cd 3 8ifif©^^ yycom.mmm^^^x, ^yyy\\&, sa^j 

1©1~2 3 3 ; ^ y y 2 ft, BB?IJ## 1©2 3 4~3 6 3#|^ 

t 5 ; yy 3 ia?!#f 103 6 4~4 9 8#ltt ; x^y^4tt, SE^iJ 
Ml©4 9 9 — 5 8 5#@^T? ;i^yy5fl BB?IJ#-§- 1 (05 8 6-6 5 9 
# @ * -C ; ^ y ^ 6 J2 % BS^IJ#^ l©6 6 0-7 5 2S@Sf ;i^yy7li 
, E?IJtfl©7 5 3~8 3 9#@S"e;x^yy8lt @S?IJ#-5§- 1 <D 8 4 0 — 
8 9 0#B*rC£ LtS^t^5 0 
[0 0 4 6] 

DGGEfeil My e r s k<D#g;K:t£VvfTo;fc 0 "T^^ ^tt^v^V 

h*°y y/vr^ k©^ih, 177x22 omm^^^t^ (SMattt) 
fNKrau 0 %f^-f f t ^7 v h © 9 %r ^ y ;v7 ^; k (t^v/ut* K: 

T y 5 K= 3 7. 5:1) TAEM (40mM Tris, 20mM g^Sfc 

i-by^A, 2mM EDTA, pH7. 4) i 8 0%f^f -^-7^ h (5. 
1 9M^|, 3 0%t^t«M75 K) ^9%T? V^T\ KTAEi 

mx\ ?9i?*.>'h*—%~-&m^xftM\siz 0 

[0 0 4 7] 

DGGEiiaspc RSfeoi^tix ^ v—~yyit, ±m<o x o Km 

hfritz&^y y>OPCRg^ ( 1 5 juL ) ^5 00//L 

tf>^-;/fc#BiU *^M1ll^ffi^T!&III U io^l 

ron-r^y^t (2 0°/oFicol K 1 raM EDTAM0. 5% bro 

m phenol blue^flOil Tr i s-HClIft (pH7. 8) 

r^nfc, 1XTAEM (16L) ^tfDGGEtM 

W (Sg3tl±) T\ ^«Jt£6 CCfcffcitU 15 0V- 1 6^FM-e^cSiL^: 
o 8&h&, 0. 5 Mg/niLif^^Aynv^ K^^b/cis, MlTtDNA 
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[0 0 4 8] 

DGGEi£c}C £3, CD 3 8 5t'K J ?-^>#^^ yX&tM^ hay 

SB^&ttS^^ftte^©;*^ y — ^>?<DM$k, x^yy2(ao (fig) 
o (i4i) , &t^y y>-8 1 o 5i) (Dlf^Mif^^-S^^ F/^ 



<9 



n a 



t 
B 
i 



[0 0 4 9] 

If FV^-y©tW^tlfcP C Rli^, BigDye Termi 
tor cycle sequencing Fs Ready Reac 
on Kit (Perk in E 1 m e r f±) Srffl V ^X&ytmM Lfc^ A 
PRISM 3 7 7 DNA Sequencer (Applied B 
s y s t e m s tfc) £rffl^T±KlB^J£#^ Lfc 0 
[0 0 5 0] 

»t)f^)M*, ^y yy 2tcM^^ K^^-^^^yj$tufdliIf*tt, 3 4 8# 
g<Di£S^ l?^S!^3EBE^J-CfcS^h^v (C) ©llif^y (t) tfs&ttl 

(Jg6|H) 0 rcOC^^T-.(Z)-^£gm^J; t), 1 1 6S@©7?/iiCt 

l/^-^ (Thr) ^O— iftgg&K:,£5TS /Ifc^gifekJACCV^j: 

^ R/^-y^m^fcW^&^T^ C 3 4 8 Tmm<D^7-v 
[0 0 5 1 ] 

^^^31:, Mf/<y hv^ — v©&ffi£;fr//dB#:<D— 418#@© 

"9, 1 4 0#g<z>r S7ilte:*H-5=t K^CGGd^TGGMbL 
, ZOWm, ^©14 0iS©7-;/|^\ T/V^^V (Arg) ^t>MJ/h 
77^ (Trp) tCg^S^CTV^Sn i^l^^^ttfc (I7i) „ of; t) , ^ 
^y^3i^ ^^^K^^— ^S^m$^^^ ±IS<0 1 4 o#e©r^ 
SWt&ig&i'5^ V^^5^i?y^il©Ar g 1 4 OTr p V , A 

r g 1 4 0T r p il©^r oi^-efeofc, 
[0 0 5 2] 

X<D1$M. 4 1 8#@cD^i LtT©*»bll, Argl40Tr p^ 
lit (^8@) „ 
[0 0 5 3] 

^^y^4^ > mfts<>\?s*#*-^<Dtfim£titz.mft<D—&n > 504W 

Si-, Sf^M<Z)Jt^IS^ijTfoSA©ftfa,{:iC^trJ$^ rOAi&^CW-tSI 
m^XV^ 16 8#|©7^^tt53M, ATA^bATCt'llbl 
rv^sn^^p^^ti^ (^9 HI) o ±fe©5 0 4#|©tS(^lt5, A^b 
c^fijjiiij; ^ MJfc-tZ 1 6 8ti©7^yttt > ^yn^-yy (lie) 
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[0 0 5 4] 

^^y^4\z, ^^^-^tm^hthtch o—^(Dmmi, 5 0 4# 



OH) . 

[0 0 5 5] 

•9, 2 6 4f S©7>;lCtt5^K^TCG^?)TTG«U ^toffi 
T$/^iry ^ ( S e r) ^n^v-^ (L e u) tee&LTV^r i tfS 
I^Sftfc (Illi) „ o^t9, x^yy7H, =£^^ K^*'— VflS&m £ 

6 4#S©7-; y^«^^^-f £^ Ser264Le u^MtfV^ ng^ftrc 

[0 0 5 6] 

^ y :/8£>_LSfEK:{&ei-5>r ^ ho ^7 ^*3V^T, ^ y (O^'yyf yyjf 

XzF&frlZ'f 1/ Yvy7 (Dmmz.$S\^X 3 9#@c7>*£S) fc, If^M-efoSGcD 
flfcfJlA^tli^tbfc (Hi 20) 0 o^!9, r©:ny y^8{£:&^T^ffi£;?X7c 

"fZ&.Mfc,- GfrhA^(DMM\^m^±ZX^^^4>h^y7-2 8 
[0 0 5 7] 

■i^-i < > Wmn^M^^X^ZihtcCT) 3 8jt^<^iafs« 
^MLTfi, 2o©^ty^It^5, x^yy3(7)Ar g 1 4 0T r 
^i^yy7CSer 2 6 4Leu ^M«> £ t> ^^"f S 7^7 I&tfS^W 
CD 3 8 ^ y/^MWf ^H5o * 

0T r pfMI)OCD 3 8^>v^jm N ADP-ribos 
aseS'l Stfcyc 1 ic ADP— ribose (cAD 
o 1 a s ei§tt#S£ fcfcflSTLTV^ (Diabetologia 1998 



5 



A r g 1 4 
y 1 c y c 1 
PR) h y d r 
41:1024-1028) 
[0 0 5 
Jf^ S e r 



8] 

2 6 



c d 3 8 # ys<?Kdmmm f £&mwi-& 



4 L e 

#@®7-; /Bfe^tHl^c^V^-ftL^OT^ y^^ N |©7>; yBfetett&LfcC 

■So 

[0 0 5 9] 



G/A^fS, CD3 8mRNA©4«|OTU CtU-J; V) 

[0 0 6 0] 

CD 3 8m^mM(D 



7-28 
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3 



_h^<^ri<, Wiiumfe^tifcCD 3 smitten ~t-t£t>%^9v 

is 2 (DC 3 4 8 T^^, x^y>3©Ar g 1 4 OT r p x^yy4©A 
5 0 4Cil, ^^y^7©Se r264Le u^Ms > h * V 7 - 2 8 

(^mmm^^tm^mhfc 0 &3b\ 3iSO^, ^yy 3 (DArgl40T 
r p $E£ S x^yy7©Ser 264Leu yfnV7-28 G/ A 

, f©|J^|:ii, PCR-RFLP?Mffl^fc 0 xyyV2©C3 4 8T 

pMx^yy 4 (Z)A5 0 4Cliij: N flfft&LfcP CR-DGGEj£fc«fc 

[0 0 6 1 ] 

PCR-RFLPfet:J:a aHs^-2E&<Pfig#r 
x^yy3Argl40Trc ^mcDt&mfe 
iWlfcyyADNAO. 

PCRSJC&SrtTV\ SW^38 lbp©PCRStlWc 0 IOIOuL 
®PCRMj£, W»l?tT s p R I (New 
England BioLabsft) 2. 5 units 

-e\ 6 5°c^~mmimm^Ltc^ 3%r^o-^^«^»^m\ 

^3Argl40Tr p ^I©tffi?r Ufc c *tftfc>*>, iBfe»^§^\ 3 8 1b 
p (DDNA|lf>m N 3 1 1 b p t 7 0 b p<D2i<DMftfcl3Qm£tlZ>&, Arg 
1 4 0 T r p^&^i-5*§£\ 2 2 8 bpi83bp^70b p C0 3o<D|ff^ 
»Sfr$tb5r t)*IJ^$tLS (1131) „ 

[0 0 6 2] 

^T^l 536 r 2 64Leufl^mft 
IfimLfcy/ ADNAO. 5 ju L 

tf* 3 «£ 5 t*/^T^ K^P^/cPCR^-e, ±Kg©ri:<, PCR 

KJ££fTV\ @^)(D2 7 4bp©PCRg!fe^#fc 0 ^©lOftL 
©PCR», »fiTaq I (New England BioLabs 

" yi , ) 5 units 

^7Ser264Le u3E£©tfcEij£r Lfc c "t&fc^ J?£§!<£>#£\ 2 7 4 b 
p ©DNAfrJtte, 149bpil25bp©2 oO^HM^ tiSdS, Se 
r 2 6 4LeuIMff5^ ^»r£toV^ <t D¥lJ££tl5 (H 
140) 0 

[0 0 6 3] 
■^yfpy7-28 G/Afa^tBfe 
ftfflLWADNAO. 

BB?!J#-^1 7&tM 8(Z)^-y dt^^u^-f- K7°^-v— 
^r/°B^ 5j; I { ^ ;l/Ar ^ K^DifcPCRMT% _L3£<£>r£<, PCR 
SJ&&frV\ g^<7)2 9 7bp©PCRjg$f£#fc 0 :©10^L 
OPCR», ffrJIOTifT r u 9 I (Promegaft) 2units 

^7-2 8G/A^©&fcti&Ufc 0 -fftfr^ SP^^^g-, 2 9 7 bp(7) 
DNA^Ii, ±<®Wr£tl^^\ 4 y hn y7- 2 8G/AfI^tt5f 
£\ 2 2 Obpi 7 7bp(Z)2o(D»fK-M»r^tl5^t^j;i9, (f 1 

5 m) a 

[0 0 6 4] 



13 



d g g e mz. «t zmfc^-mm 

i^yy2^)C 34 8Tim 2 0»J (2 0IJ/2 4 O0!l) 
^©flftfe^^^ESfii 0 . 8 %Xfoofc 0 x^yy3Argl4 
N ^7-pgHHfctf5 2 7M (2 7M/7 5 7&1) ^ N lUgg^D^ 

li/7 5 7» te&M£tl. * 3. 7%X 
y4©A5 0 4 C^lli, ^rng^ 58 ^ (5 800/2 4 
?>*^£-f£#U#!l (4i/2 4 0M) ^(73 
ft 2 5. 8%Tfeofc 0 i^yy7Ser 2 64 Le u^te, 

9M (9^/7 5 7» f^ffi^ ^OJt^^^fil. 
-fyfpy7-2 8G/AHij;, ^rng» 9 i (9fj/ 
HJ^tL, ^iafc^MtSte 1 . 2%-Cfeofc 0 
[0 0 6 5] 

— ^\ lWM#!#2 0 5M£fi¥#fL/c£^5, x^yy3Ar 
« N ^fni» 3 ^ (3M/2 0 5W fc, yyhny 
„ n ^^fttfS 2 ( 2 M/ 2 0 5 M) fcH $ ^ 



2 6 4 L e 



urn 



mm&m 757 

0 T r p 

@&&&im ( 

2%-Cfco7c 0 
7 5 7 M) Kite 



g 1 4 0 T r p 
7-28 G/A 



— _ _ ^yV7 S e r 



[0 0 6 6] 

C 3 4 8 T| 



Il:ft5--rng^2i0 5^ lfjit A5 0 4 C 



v)i&mmn-eh^fc 0 ^et-c. 5 8 a 5 0 4 ng^© 9 ^ 5 

7Mtes fi&<A^£*#LTW«£a>ofco t^*?^ r^f£jt:^^ C 3 4 8T 

•So 

[0 0 6 7] 

V^T, x^yy3Argl40Tr P x^yy7Se r 264Le 

Sl>Vyhny7-2 8G/A£M&^i-53fifc^M©M£f3\ 6. 1% (4 

2. 4% (5^J/2 0 5i) T*fc5©tJt^i, K^^flS^-efcSn 

cd 3 8?^;<?w%^-^zmm+<D^m(DMm7>)K m 
mmmz*$^x6. i%x&%t^o^ki^ cd3 smm^vmrn^ m^m 

B^m^xmtbXMM&^ttiM^X$5<9 , Z.tltiX\zWL&&tlX\/^Z>{&<D3&fc 

^(Dmi% t&mLxhmiL^xmm&x&z> 0 m^^mm-z, i^iao 

±E© 3 SOfifif f C D 3 8 3t^(7)5t^^M^m^tLS 

* £ 2 s %*. *>*k c d 3 8 itfs^f*^^ «fc a*s^^,m#co#^#:tt, £ 

cd 3 sfefc^fak bTir K), WmHftmiaXk^toitk 

m-^—io-t hx<Dirm'm^-t-t%h<Dxfoz> 0 

[0 0 6 8] 
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WHAT IS CLAIMED IS : 

[ft*3Bi] cd 3 sm^^m^^^m-r^^ tic £9 , mk%^& 

[ff^2] i&te^^^mtbhti&^iiL&s CD 3 8 Mte^K J;ot3- K 
$tl5CD 3 8^>/^^®cO 1 4 0#@(DT^dr^^^3— F^S^il, ^26 

fee 
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Abstract of the Disclosure 
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